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MINING COMPANY

November 1, 1993

D. Wayne Hedberg

Permit Supervisor

Minerals Regulatory Program
Division of Oil, Gas and Mining
Department of Natural Resources
355 West North Temple

3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

RE: Escalante Tailings Reclamation
Dear Mr. Hedberg:

Within this letter you will find our comments to your conditions for tentative approval
of our capillary barrier proposal for reclamation at the Escalante Unit tailings
impoundment. This letter is intended to supplement the October 18, 1993, Hecla
responses to the BLM’s letter of October 4, 1993.

Tailings Compaction

Hecla will agree to make a compactive effort on the surface of the tailings but we cannot
agree to a specific criteria of meeting a compaction specification of 1 E-6 cm/sec. In our
letter of May 14, 1993, we did not intend to establish a performance standard that had
to be met for compaction of the tails and in fact no such guarantee can be made by
Hecla.

illary Barrier

We had only intended that the lower few inches of the ten inches of waste rock layer
would actually perform as a capillary barrier. The upper few inches of waste rock would
form a buffer between the barrier and the plant roots. Ten inches of rock is more
material than is required to establish an effective capillary barrier. For the rock to
provide an acceptable capillary barrier, it simply has to provide an adequate break
between the tailings and the subsoils to prevent the capillary rise of the salts from the
tailings. As we are agreeing to provide additional subsoils below the rooting depth, as
outlined later in this letter, we believe that six inches of size selected waste rock will
provide the necessary barrier to prevent this upward migration of salts. As agreed in our
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letter to BLM, we will visually select the appropriately sized rock to be used to minimize
the amount of fines that are placed on the impoundment. However, to minimize the
piping ratio we will need to select somewhat smaller rock than was proposed before. To
the extent practicable, we will select coarse rock with a diameter of 0.5 inch and larger.
It is our understanding that during operations the waste rock from the mine was
predominantly larger material, only occasionally encountering finer sized material.
Because the larger rock and fines were generally not brought out of the mine and placed
on the pile together, we believe we can successfully select rock which will make an
appropriate capillary barrier. If we ensure that the rock layer provides sufficient open
voids it will prevent upward migration of salts through the layer. Six inches of rock with
a good distribution of voids horizontally across the layer will provide an effective
capillary barrier.

Subsoil Layer

As the natural rooting depth is 14 inches, we see no advantage to providing 24 inches
of rooting medium. As proposed in our October 18, 1993, letter to the BLM, we will
agree to increase the subsoil layer to 12 inches, providing 14 inches of rooting medium
and an additional 4 inches of soils for moisture retention capacity. Providing additional
subsoil will not promote greater rooting depth as there is not any greater rooting depth
in the natural soils where the subsoil is thicker. Please note that this is the same amount
of topsoil/subsoil depth DOGM and BLM have agreed to with the clay cap design.

Waste Rock Chemistry

Enclosed is a copy of the chemical analyses conducted on the waste pile in 1989.

Please let us know as soon as possible if the reclamation modifications as proposed in
this letter are satisfactory. If we are to begin reclamation this Spring, we need to have
an approved plan soon so that reclamation preparations can begin.

Very truly yours,

how 1 Db,
G . Gamble
Environmental Supervisor

cC: Larry Drew - HMC
George Wilhelm - HMC
Arthur Tait - BLM
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I@ORMATION CAPSULES @ -‘

A SERVICE OF -
A & L MID WEST AGRICULTURAL LABORATORIES, INC.
13611 “B" Street » Omaha, Nebraska 68144 « Phone: 402-334-7770

/

SOIL ANALYSIS METHODS

used by

A & L MID WEST AGRICULTURAL LABORATORIES, INC.

Analysis

Organic Matter

Phosphorous
a. P,

b. P,

c. Bicarbonate P

Potassium, Magnesium,
Calcium, Sodium,Sulfur

pH
Soil pH, Buffer index

Cation Exchange
Capacity (CEC)

Nitrate-N
Ammonia-N, Exchange-
able

Zinc, Manganese, Iron,
Copper

13611 B Street
Omaha, Nebraska 68144

Method

Chromic acid oxidation/
colorimetric

Extraction w/dilute acid and

ammonium fluoride (weak Bray)/
colorimetric

Extraction with strong Bray solution
(4 times the acid concentration of
weak Bray)/colorimetric

Extraction with sodium bicarbonate/
colorimetric

Neutral ammonium acetate (1 N)
extraction/Inductively Coupled

Argon Plasma (ICAP) detection

| ('(kiy:l Soil:Water mixture/combination

electrode. Shoemaker, Melcan and
Pratt (SMP) buffer/combination

- electrode

a. Summation of cations, Ca++, Mg++,

- K+, Na+, and H+(see 3 & 4)
b.Ammonium acetate saturation/

displacement with NaCl/distillation
and titration

Saturated CaSO, extraction/specific
ion electrode

Neutral salt KCl extraction/specific
ion electrode

a. DPTA extraction/ICAP detection

b. 0.1 N HCl extraction ICAP det.
(over)

Reference
NCR, p. 30

NCR, p. 14-15

ASA, p. 421-22

RMST, p. 60-65
NCR, p.17-18

NCR, p. 5-8

ASA, p.149-151

ASA, p. 671

ASA, p. 648

NCR, p. 18-19
NCR, p. 19-20
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Soil analysis methods B
Page #2 .
| 3
9. Boron Hot water extraction/curcumin- NCR, p. 22-23 o
colorimetric
L
10.  Excess lime 1 N HCl spot test
11.  Soluble Salts Conductivity meter USDA, p. 89-90 -
12, Soil Texture Hydrometer method ASA, p. 549-566
13.  Chloride KNOj - HNOj extraction/specific
ion electrode ASA, p. 459-460

14, Molybdenum, extractable  Acid ammonium oxalate extraction/
ICAP or AA detection ASA
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